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MECHANISM OF DRUG ACTION

Dr. Attiya Munir
AP Pharmacology
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= Atthe end of session, student should be able to

> Discuss different ways of drug interaction

)
> Define receptors, its types and distribution

> Define ligand

> Discuss different receptor ligand interaction

> Describe different receptor signal transduction
mechanism
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\\}SEQUENCE OF LECTURE[4D) PHARMACODYNAMICS

Core Subject bl 1 DEFINITION

Spiral Integration =1 “Study of biochemical and physiological

R rizontal Intearaien effects of drugs and their mechanisms of
i g. y A . action.”

Vertical integration i INCLUDES

Digital Library References Mechanism of action
(Research & Bioethics) Effects

= EOLA(End of lecture assessment " Adverse effects
Contraindications
Drug interactions

Core subject

@ DRUG ACTION Drug undergo 3 phases to reach site of action
It is the initial combination of the drug with

its receptor resulting in a conformational Pharmaceutical- dissociation, disintegeration
change in the latter.

DRUG EFFECT

It is the ultimate change in biological
function brought as a consequence of drug
action,through a series of intermediate
steps(tansduction).

Pharmacodynamic

Pharmacokinetic

Core subject .
Core Subject

TYPES OF DRUG = NON RECEPTOR DRUG

@ Physical Mechanisms

NON-RECEPTOR MEDIATED

(Physiochemical, non cellular) B iCal MechariiShes

RECEPTOR MEDIATED,
(Pharmacodynamic, cellular)

Core subject Core subject




3/20/2025

membrane

&
Signal Signat —( ) @ lons_
rnoleclle binds o Gigana). g < © piaama

as aligandata
specific site on
the receptor

lon-channel
| iz i L) CyTosol

Ligoand binds;
channel opans;

ions flow through

Conformational _. _0 | INTRACELLU LAR RECEPTORS

changes open

the channel
allowing ionsto = &=
flow inta the cell = g Change in ion
e @ % = icoera ceiiitar

‘ @ T responses
The change in
ion
concentration
within the cell
triggers cellular
responses

channel closes

=]
£= 1
o
l Ligand dissociates:

) s A i Wty Landman. ino

Sterpid-binding domain

A'lipid soluble ligand crosses the membrane
and acts on a intracellular receptor.

Some receptors are located in the cytoplasm
and some are located in the nucleus.
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= Receptor has two domains-intracellular and
extracellular domain.

= Ligand bind to the extracellular domain which in
turn is bound to the intracellular domain through a

single transmembrane stretch of peptide chain.
=" Intracellular domain has enzymatic activity may be
Tyrosine kinase
Serine kinase
Guanylyl cylase
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= Ligand bind to the extracellular domain of
receptor and undergo dimerization.

= Cascade of phosporylation and
dephosphorylation occur.

& Signaling occur within minutes and hours.
=@ Examples include
Insulin, EGF,ANP, TGFf
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CYTOKINE RECEPTORS




Similar to transmembrane except that the
intracellular domain does not have enzymatic
activity.

Dimerization causes activation of JAK proteins.
This causes phosphorylation of STAT proteins.

Dimerization of STAT protein results in their
separation from the receptors and they enter
into the nucleus.

Transcription of certain proteins.
E.g.Growth harmone,Interferon, Erythropoietin

BRECEPTORS LINKED TO G-
PROTEINS

G-PROTEIN

@ Consist of three subunits: o, B, v

o subunit has enzymatic activity and catalyses
conversion of GDP to GTP.

After binding of ligand,G- proteins are
stimulated which further associate with
various enzymes and ion channels, causing
activation and inactivation as the case may be.
@ Signaling occur within seconds to minutes.
@ E.gs.Serotonin,Adrenergic amines,Muscaranic
acetylcholine, Peptide hormones.
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BLASSES OF G- PROTEINS

3 major classes

% Gs

*Gi

%Gq
Gs stimulate adenyl cylase(ATP into cAMP)
Gi inhibits adenyl cylase

Gq stimulates phospholipase C(converts PIP2
into IP3 and DAG)
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In smooth muscles,cAMP phosphorylates the
enzyme myosin light chain kinase , thus
myosin light chains are dephosphorylated and
his accounts for the smooth muscle relaxation.
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BEAMP AS A SECOND MESSANGER

= cAMP stimulate cAMP dependant protein
kinases.

B cAMP regulates many aspects of cell function
like

»Different enzymes-increased
glycogenolysis

»lon channels-increased activity of voltage
gated calcium channels in cardiac muscles
causing increased calcium influx and hence
increased heart rate and force of contraction.
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Fig. 4.7: The important steps of phospholipase C(PLc
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activates the G-protein G, which inturn activates membrane Y
bound phospholipase C (PLc) that hydrolyses phosphatidy/ BEME AS A SECOND MESSENGER

inositol 4, 5-bisphosphate (PIP,), 8 membrane bounc
phospholipid. The products inositol 1, 4, 5-trisphosphate |REREEEEES N O RNV 1

(IP5) and diacylglycerol (DAG) act as second messengers. | oM@ T e 0 N SR EEIRMI LVt ol BT 18
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phosphorylates and alters the activity of anumber of functional 2 ANP
and structural proteins. Cytosolic Ca®* is a veritable &GO
messenger: combines with caimodulin (CAM) to activate .
myosin light chain kinase (MLCK) inducing contraction, and
another impertant regulator calcium-calmodulin protein kinase
(CCPK). Several other effectors are regulated by Ca? in &
r
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= Emergence of diseases due to distruption of
signal transduction pathways

BIOETHICS RESEARCH

P . Wu L, Cheng Y, Geng D, Fan Z, Lin B, Zhu Q, LiJ, Qin W, Yi
= Loss of seleCth1ty of receptors at high doses W. O—GlcNEcylationgregulates epidermal growth factor
receptor intracellular trafficking and signaling. Proceedings
of the National Academy of Sciences. 2022 Mar
8;119(10):e2107453119.

Muromoto R, Oritani K, Matsuda T. Current understanding
of the role of tyrosine kinase 2 signaling in immune
resg(or)lses. World Journal of Biological Chemistry. 2022 Jan
1;13(1):1.

A'16 years old girl suffering from seasonal rhinitis
started a therapy with loratidine an anti-histamine.
Which of the following term best describes the intrinsic
ability of a drug to bind with receptors?

A. Intrinsic activity
B. Potency

C. Efficacy

D. Affinity

E. Receptor activities
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